The functional polymorphism of the hemoglobin-binding protein haptoglobin influences susceptibility to idiopathic Parkinson's disease.
Oxidative stress and iron have been widely implicated in the etiology of Parkinson's disease (PD). Hemoglobin is the richest source of iron in the body. The human Haptoglobin (Hp) protein is a plasma alpha-2 glycoprotein that removes free Hemoglobin from the circulation and tissues and is important in protection from oxidative stress, in immune system regulation, and angiogenesis. A common genetic polymorphism of Hp exists in the population, where the Hp 1-1, Hp 2-1, and Hp 2-2 forms exhibit profound functional differences. In this study, the Hp genotype corresponding to phenotypes Hp 1-1, 2-1 and 2-2 was determined in 312 idiopathic PD patients and 420 normal control subjects. A significant increase in the number of subjects carrying the Hp 2-1 genotype was present among PD patients. The distribution of Hp genotypes among PD patients (16.0% Hp 1-1, 56.4% Hp 2-1, 27.6% Hp 2-2) was significantly different from the distribution in controls (15.2% Hp 1-1, 48.1% Hp 2-1, 36.7% Hp 2-2) (chi(2) = 6.99, P = 0.030). The odds ratios for PD risk for Hp 2-1 and Hp 1-1 versus Hp 2-2 genotype were 1.51 (1.07-2.12) and 1.36 (0.86-2.15), respectively. Overall, the association of Hp-1 allele with PD resulted stronger among subjects who were never-smokers as compared to ever-smokers. Also, among ever-smokers, Hp genotypes were significantly associated with PD only among women, but not men, indicating the presence of a gene x gender x smoking interaction. To our knowledge, this is the first study that investigates the association of Hp genotypes with the risk of PD.